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Herr Wundt gives results for the year and for the 
autumn, the semi-diurnal period being most marked in the 
autumn, for which I find the following harmonic values :— 

Height Harmonic values 

1200 m. ... A+o’ 37 sin (228 +.t)-}-o'i 3 sm (2294-2u')t-&c. 

In this case the amplitudes are in degrees centigrade, and 
must be multiplied by i-8 for comparison with the results 
at Blue Hill. The amplitude of the single diurnal oscilla¬ 
tion is nearly the same as the mean between 1000 metres 
and 1500 metres at Blue Hill, but the phase angle is nearly 
180 0 different. The amplitude of the double diurnal period 
is a little less than half that found for Blue Hill. How¬ 
ever, the method of obtaining the original data was not 
the same in the two cases. 

Henry Helm Clayton. 

Readville, Mass., January 8. 


A Method of Solving Algebraic Equations. 

Prof. Ronald Ross gave in Nature of October 29, 
1908, an article upon “ A Method of solving Algebraic 
Equations.” Without going into the matter itself, or into 
details concerning it, 1 beg to state that the above-men¬ 
tioned process was published in Germany in 1894 in the 
two following articles by Dr. W. Heymann, professor an 
der Kgl. Gewerbe-Academie zu Chemnitz in Sachsen :— 

(1) Ueber die Auflosung der Gleichungen vom funften 
Grade (Zeitschrift fiir Mathematik und Physik , xxxix., 
Jahrgang 1894). 

(2) Theorie der An- und Umlaufe und Auflosung der 
Gleichungen vom vierten, funften und sechsten Grade 
mittels goniometrischer und hyperbolischer Funktionen 
(Journal fiir die reine und angewandte Mathematik, cxiii. 
Band, 1S94). 

Further publications relating to the same subject, and 
also by Prof. Heymann, are as follows :— 

(3) Ueber die elementare Auflosung transcendenter 
Gleichungen. Mit Beitragen zur Ingenieur-Mathematik 
(Zeitschrift fiir mathematischen und naturwissenschaftlichen 
Unterricht, xxix., Jahrgang 1898). 

(4) Ueber Wurzelgruppen, welche durch Umlaufe 
ausgeschnitten werden (Zeitschrift fiir Mathematik und 
Physik, xlvi. Band, 1901). 

I would especially mention, as an article which deals at 
some length with the geometric explanation of the itera¬ 
tion-process :— 

(5) Ueber die Auflosung von Gleichungen durch Iteration 

auf geometrischer Grundlage ( Jahreshericht , 1904, der 

Techn. Staatslehranstalten zu Chemnitz ). 

The author has in this last work thoroughly explained 
the staircase procession and alternating spiral procession 
theories, and has also developed the technology of the 
process, which he further illustrates by a great number 
of practical examples. I would here direct attention to 
the fact that this method can be used with advantage in 
solving transcendant equations. Dr. Heymann has also 
especially considered in this work those spirals which do 
not immediately stagnate, but which do so after repeated 
revolutions ; he divides them, therefore, into spirals of the 
first, second, third . . . mth kind. 

Georc Sattler. 


I am much obliged to Herr Sattler for the information 
which he has been kind enough to give in regard to my 
article in Nature of October 29, 1908, and also for sending 
me the paper by Prof. Heymann (No. 5) to which he 
refers. When I wrote my article I could obtain no in¬ 
formation concerning previous literature on the method, 
but since then Mr. W. Stott, secretary of the Liverpool 
Mathematical Society, has assisted me very greatly with 
his knowledge of the history of mathematics and with the 
books in his possession. We are now engaged in making 
a thorough study of the history of the method, but the 
following brief account of our progress up to the present 
may not be out of place. 

The method appears to have been discovered by Michael 
Dary, a gunner in the Tower of London, on August 15, 
1674, an< l was communicated by him in a letter of that 
date to Isaac Newton (see the “ Macclesfield Letters,” 
Correspondence of Scientific Men of the Seventeenth Cen- 
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tury, University Press, Oxford, 1841, vol. ii., p. 365). 
In this letter he indicates clearly that a root of a tri¬ 
nomial equation can be obtained by putting the equation 
in the form si‘=azi + n, and then by approximating to the 
value by “ iteration ”—just as described in my paper. 
Subsequently he wrote a book called “ Interest Epitomised, 
both Compound and Simple, whereunto is added a Short 
Appendix for the Solution of Adfected Equations in 
Numbers by Approachment performed by Logarithms ” 
(London, 1677), but we have not yet been able to procure 
a copy of this work. Dary was a proUgi both of Isaac 
Newton and of Collins. The former subscribed himself 
in a letter to Dary “your loving friend”; and the latter 
(to judge by the same “ Letters,” vol. i., p. 204) tried to 
advance him, and wrote of him :— “ ’Tis well known to 
very many that Mr. Dary hath furnished others with 
knowledge therein (arithmetic), who, publishing the same, 
have concealed his name; as, for instance, Dr. John 
Newton hath lately published a book of Arithmetic, another 
of Gauging; all that is novel in both he had from Mr.. 
Dary. ” 

I do not know the date when the great Newton first 
described his method of approximation, but fancy that it 
must have been done in his “ Universal Arithmetic,” 
written about 1669 (the method has been also ascribed to 
Briggs). The matter is of some interest, because Newton’s 
method is a variant of Dary’s—or rather both are special 
cases of a more general method. In approximating to 
the intersection of two curves by iteration we may employ 
either an orthogonal or an oblique geometric construction. 
The former is the method of Dary' (as illustrated in my 
paper), the latter is the. method of Newton, the angle of 
the oblique construction varying at each step and being 
taken as that of the tangent of one of the curves at the 
starting point of the step. Obviously the oblique process 
gives the quicker approach, and Newton’s 

gives the quickest possible if we start sufficiently near the 
root. Newton was probably aware of this, and conse¬ 
quently did not elaborate Dary’s method. Nevertheless, 
Dary’s method is, with certain modifications, the more 
certain ; and, at any step, we can pass from the one process 
to the other. 

The subject now becomes divided into two, the func¬ 
tional theorem, that an iterated function may converge 
toward the root of an equation, and the converse theorem, 
that the root of an equation may be calculated by the 
iteration of a function. The next work which 1 have 
seen on the latter theorem is contained In the appendix to 
the third edition (1830) of Legendre’s “ Theorie des 
Nombres ” (copies of (he second edition may not possess 
the appendix). He calls this ‘‘ Methodes nouvelles pour la 
Resolution approach^ des Equations riumeriques,” but 
begins with Newton’s method (without acknowledgment) 
and continues with Dary’s. Legendre’s paper is curious. 
He gives the geometric representation of both methods, 
but omits entirely the “ spiral process ” mentioned in my 
paper. We cannot suppose that such a master was 
ignorant of that process, but must rather believe that he 
put it aside because he thought it inconvenient for prac¬ 
tical calculation (which is not the case if suitable precau¬ 
tions^ are taken). In order to confine himself to the 
“ staircase process ” he puts the proposed equation in the 
form of “ fonctions omales ” (homalous), but with the 
result only that he must often obtain a very slow con- 
vergency. In order to extract the successive roots he 
makes no better suggestion than to divide out the first 
root already obtained, and the idea of starting the process 
alternately on the two curves in order to obtain one root 
after another seems not to have occurred to him. His 
paper is ingenious, but insufficiently generalised. Prof. 
Heymann has criticised it to the same effect. 

Heymann mentions a number of contributors on the 
functional side of the theorem, Jakob Bernoulli, Gauss, 
Jakobi, Stern, Schlomilch, Schroder, Gunther, von 
Schaewen, Hoffmann, Netto, and Isenkrahe. Possibly 
Babbage, Boole, Galois, and De Morgan may have done 
as much at an earlier date than some of these writers. 
De Morgan, in his article on the calculus of functions 
(“Encyclopedia Metropolitana,” London, 1845, TOl. ii., 
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p. 316), gives a brief but complete summary, except that 
he does not mention the possibility of obtaining successive 
roots by starting alternately on the two curves. He also 
demonstrates the geometric representation, shows that 
<p n (x) may approach “ in regular succession to different 
limits,” and notes the connection of iteration with many 
parts of algebra and the calculus. 

More recently, Lfeieray has a series of papers on the 
functional side of the theorem. In one of the earliest of 
these (“ 1 ’Intermediate des Mathematiciens, ” June, 1894) 
he considers in detail the conditions of convergence of 
<p n (x), but thinks that the method is not generally applic¬ 
able for the solution of equations (which is incorrect). In 
this and succeeding papers he gives ample geometric illus¬ 
trations, including both the “ staircase ” and the “ spiral ” 
procession, but exhibits few examples. He deals at length 
with the “ stagnating spiral ” procession. 

It will thus be seen that the first paper of Prof. Hey- 
rnann mentioned by Herr Sattler has about the same date 
as the first paper by Ldme'ray. Many other papers have 
followed. According to Heymann, Isenkrahe described 
(1S97) both the “ staircase ” and “ spiral ” process under 
those names (which have been used by me). Mr. Stott 
has found other references (which we have not yet been 
able to verify), especially Anostschenko (1901), Pellet 
(1901), and Bugaieff, who appears to have published a 
series of papers since 1896, covering the whole subject of 
successive approximation (in Russian). 

The work by Prof. Heymann w'hich Herr Sattler sends 
me (No. 5) is dated 1904. It commences by describing the 
process, with both forms of approach ; discusses the deter¬ 
mination of imaginary roots, hastening of convergency, 
Newton’s method, expedients for calculation, and some of 
the literature of the subject; considers the “stagnating” 
spiral, and gives examples and figures, being thus the 
most thorough paper which I have seen on the equation 
side of the theorem. 

It would seem, then, that the method has been known 
to many writers since the time of Dary and Newton, but 
none of them appears to have carried it much further than 
the more obvious deductions to be drawn from the original 
theorem, as shown in my note. I think, however, that 
some further developments, both on the theoretical and the 
practical side, remain to be considered, but it would be 
scarcely useful to mention them until we have been able 
to examine all the literature. 

We shall be very glad to receive any further references 
on the subject. If an amateur may say so, it is extra¬ 
ordinary that so beautiful and general a method should 
have received so little attention in the text-books. 

Ronald Ross. 

University of Liverpool, January 11. 


A February Meteoric Shower. 

February cannot offer the same attraction as January 
and April in regard to the occurrence of a meteoric shower 
of special importance; but large meteors are fairly 
abundant during the month, and though no exceptionally 
rich streams are in evidence, there are a number of minor 
systems in play, and these will well repay attentive observa¬ 
tion,, 

For a great many years I have suspected a strong shower 
in this month, but have never thoroughly investigated it. 
Meteors have been prolific from the direction of the bright 
star a. Aurigas (Capella), and the dates over which the 
display extends appear to be from the 5th to the 20th. 
This year the moon will not much interfere with observa¬ 
tion between February 10 and 25, and the sky should be 
carefully watched on clear nights for these Aurigids. They 
are brilliant, slow-moving meteors, and occasionally take 
rank as fireballs. 

It will be important to determine the date of maximum 
and the exact place of the radiant. I found the position 
at 75°+ 4!° from various meteors seen from Bristol in the 
month of February in various years, but I have never 
watched the shower with sufficient thoroughness to learn 
much of its aspect or discover the epoch of its richest 
presentation ; Jmt I think it is decidedly a stream of rather 
notable character, and one which obviously needs further 
attention. W. F. Denning. 
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Women and the Fellowship of the Chemical Society. 

It has come to our notice that a report has been widely 
circulated and credited to the effect that the movement in 
favour of the admission of women to the fellowship of 
the Chemical Society is directly connected with the present 
strenuous agitation for the political enfranchisement of 
women. We, the undersigned women (actively engaged in 
chemical teaching and research), beg to ask for the 
hospitality of your columns in order emphatically to deny 
any such connection. The following facts, we venture to 
think, should conclusively prove the independence of the 
two movements :— 

(1) Five years ago, when some of us petitioned the 
council of the Chemical Society to admit us to the fellow-, 
ship, the agitation in favour of “ Woman Suffrage ” was 
not prominently before the public. 

(2) The petition recently presented to the council 
originated within the Chemical Society itself, and was 
signed exclusively by fellows of the society. Moreover, we 
as a body have no knowledge of the political opinions 
and, aspirations held by individual members; any such 
knowledge we should consider to be quite irrelevant, since 
the only link which unites us is a common interest in the 
science of chemistry. 

We are glad to take this opportunity of recording our 
thanks to those fellows of the Chemical Society who have 
expressed themselves in favour of admitting women to the 
fellowship of the society. 

Signed: Mary Boyle, B.Sc., Lecturer and Demonstrator 
in Chemistry, Royal Holloway College ; Iv. A. Burke, 
B.Sc., Assistant in Department of Chemistry, Uni¬ 
versity College, London; Louisa Cleaverley ; 
Margaret D. Dougal, Indexer of the Publications 
of the Chemical Society; C. de B. Evans, D.Sc., 
Lecturer in Chemistry, London School of Medicine 
for Women; E. Eleanor Field, M.A., Senior Staff 
Lecturer in Chemistry, Royal Holloway College; 
Emily L. B. Forster, Private Assistant to 
Prof. Huntington, King’s College, London; Ida 
Freund, Natural Science Tripos, Cambridge, Staff 
Lecturer in Chemistry, Newnham College; Maud 
Gazdar ; Hilda j, Hartle, B.Sc., Lecturer in Chem¬ 
istry, Homerton Training College, Cambridge; E. M. 
Hickmans, M.Sc. ; Annie Homer, B.A., Fellow and 
Associate of Newnham College, Cambridge; Ida F. 
Homfray, B.Sc. ; E. S. Hooper, B.Sc., F.I.C., 
Assistant Lecturer and Demonstrator, Portsmouth 
Municipal College; Edith Humphrey, B.Sc., Ph.D., 
Chemist to A. Sanderson and Sons; Zelda Kahan, 
B.Sc. ; Norah E. Laycock, B.Sc., Demonstrator in 
Chemistry, London School of Medicine for Women; 
Effie G. Marsden ; Margaret McKillop, M. A., Lec¬ 
turer in Chemistry, King’s College, Women’s Depart¬ 
ment; Agnes M. Moodie, M.A., B.Sc. ; Nora Renouf, 
Salters’ Research Fellow, School of Pharmacy; Ida 
Smedley, D.Sc., Assistant Lecturer and Demonstrator 
in Chemistry, Victoria University, Manchester; Alice 
E. Smith, B.Sc., Assistant Lecturer and Senior 
Demonstrator in Chemistry, University College of 
North Wales, Bangor; Millicent Taylor, B.Sc., 
Lecturer in Chemistry, .Ladies’ College, Cheltenham; 
M, Beatrice Thomas, M.A., Lecturer in Chemistry, 
Girton College, Cambridge; M. A. Whiteley, D.Sc., 

A. R.C.S., Demonstrator in Organic Chemistry, Royal 
College of Science, London; Sibyl T. Widdows, 

B. Sc., Head of Practical Chemistry Department, 
London School of Medicine for Women ; Katharine I. 
Williams. 


Fog and Rime on January 27-28. 

The great fog which enveloped the neighbourhood of 
London as well as a large part of England on January 
27 and 28 was remarkable in rural and outer-suburban 
districts for the beautiful decking of the trees, even the 
tallest elms, with a great thickness of rime. 

Here at Northwood, sixteen miles to the north of 
London, twigs and branches were heavily laden on their 
windward side—or rather that which faced the direction 
of the feeble anti-cyclonic air-flow. At night time, when 
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